Background and Purpose Fever is a common symptom of acute aortic dissection. The beginning time and duration of fever after percutaneous endovascular stent-graft in patients with aortic dissection is not well known. The present study was undertaken to investigate the characteristics of fever after percutaneous endovascular stent-graft in patients with type B aortic dissection.
Introduction
Acute aortic dissection is an uncommon but potentially catastrophic disease, with 1 percent early mortality per hour if untreated (1) . The Stanford classification of aortic dissection distinguishes between type A and type B according to the location and extent of aortic involvement. Type A indicates the dissection includes the ascending aorta, while type B dissection does not involve the ascending aorta. The development of medical and surgical therapy has dramatically improved the prognosis of acute aortic dissection (2) . More recently, percutaneous endovascular stent-graft by transfemoral catheter technique has been introduced as a potential alternative to aortic repair in type B acute aortic dissection with lower procedural complications and shorter hospital stay (3) .
Fever is a common symptom of acute aortic dissection (4) (5) (6) . Only two papers have been published concerning the characteristics of fever associated with acute aortic dissection (7, 8) . However, the beginning time and duration of fever after percutaneous endovascular stent-graft in patients with aortic dissection is not well known. The present study was undertaken to investigate the characteristics of fever after percutaneous endovascular stent-graft in patients with type B aortic dissection.
Materials and Methods

Subjects
This is a retrospective study. The data of patients with type B acute aortic dissection undergoing percutaneous endovascular stent-graft in Tongji Hospital of Tongji Medical College, Huazhong University of Science and Technology from 2003 to 2010 were collected in this study. All patients were diagnosed with computed tomographic arteriography and aortic angiography. The patients with a known infection revealed through clinical and laboratory diagnosis, aortic aneurysms, Takayasu arteritis, other collage diseases, and malignant tumor were excluded. A total of 64 subjects were selected in the present study.
History-taking
Axillary body temperatures were measured and the highest temperature during the day was considered the body temperature for the day. Fever was diagnosed when the patient's body temperature was over 37 .
The basic characteristics of the subjects were recorded in this study, including age, sex, history of hypertension, diabetes and smoking, fever and known infection before endovascular stent-graft, the time elapse from the occurrence of the acute aortic dissection to the endovascular stent-graft, and the lab examinations before procedure.
Statistical analysis
In this study, the analyses were performed with SPSS statistical package, version 13.0. Statistical significance for intergroup differences was analyzed by the Student's t test for continuous variables and the χ 2 test for categorical variables.
Results
Characteristics of the patients
A total of 64 type B acute aortic dissection patients who received percutaneous endovascular stent-graft were collected in this study. A total of 55 patients (85.9%) had fever after percutaneous endovascular stent-graft, indicating that fever was a frequent symptom after stent. According to the fever after percutaneous endovascular stent-graft, the study subjects were divided into 2 groups, patients with fever and patients without fever. The characteristics of patients showed that there was no significant difference in age and sex between two groups. Two patients in the group without fever after stent implantation had fever before stent implantation, while 14 patients in the group with fever had fever before stent implantation, there was no significant difference (22.2% vs. 25.5%, p>0.05), which suggested that there was no relationship between fever before and after stent implantation in patients with aortic dissection.
The time of onset of fever after stent implantation
Among the patients with fever after stent implantation ( Fig. 1) , 40 patients had fever on the first day, 11 patients had fever onset on the second day, and 3 patients on the third day, 1 patients in the fourth day, which indicated that the onset of fever generally occurred within the initial 2 days after interventional procedure (92.7%).
Duration of fever
In order to investigate the characteristics of fever after stent implantation, we analyzed the number of patients with fever in the group who had fever on the first day and in the group who had fever onset on the second day, respectively. Figure 2 shows the number of patients with fever every day after stent implantation in the group who had fever onset on the first day, which indicated that the duration of fever in 28 patients (70%) was not beyond 7 days, and only 1 patient (2.5%) had a fever for over 14 days. In contrast, in the group who fever onset on the second day (Fig. 3) , the duration of fever in 6 patients (54.5%) was only 1 day, in 9 patients (81.8%) it was not longer than 7 days, and only 1 patient had a fever for over 14 days, which suggested that the duration of fever in this group was shorter than that in the group who had fever onset on the first day.
Relationship between fever before and after stent implantation
The onset of fever according to the timing of stent implantation is (Table 1) indicated that there was no relationship between fever before and after stent implantation in patients with aortic dissection. In the group who had fever on the first day there were 12 patients who had fever on the day before stent implantation, while only 1 patient had fever before stent implantation in the group who had fever onset on the second day, which suggested the fever before stent implantation was associated with the onset of fever after stent implantation. However, there was no significant difference in the duration of fever after stent implantation between patients with fever before stent implantation and those without fever before implantation (6.8 ± 6.2 days vs 4.5 ± 3.7 days, p=0.096), which suggested that the fever before stent implantation was not associated with the duration of fever after stent implantation.
Discussion
This retrospective study of patients with type B acute aortic dissection undergoing percutaneous endovascular stentgraft demonstrated that total 55 patients (85.9%) had fever after stent-graft. The onset of fever occurred within the initial 2 days after interventional procedure (92.7%), and the duration of fever of most patients was not beyond 7 days after stent implantation. The fever before stent implantation was associated with the onset of fever after stent implantation, but not with the duration of fever.
Fever is a common symptom of aortic dissection (4-6). A previous report indicated that about one-third of the patients with aortic dissection had manifestation of fever (9) . The present study showed that 85.9% patients with acute aortic dissection had fever after stent, in whom about one-fourth of the patients already had fever the day before stent, which suggested that stent-graft could increase the possibility of fever. The fever associated with aortic dissection involves an inflammatory reaction, which is caused by thrombi, destroyed tissue, and cytokines (7) . False lumen thrombosis is the main pathophysiological feature after stent-graft in acute aorta dissection. Thrombosis in the false lumen could cause an inflammatory reaction, which could be involved in the fever after stent.
Few reports have been published concerning the characteristics of fever associated with acute aortic dissection. Garcia-Romo et al (8) defined the clinical criteria of fever due to inflammation in acute aortic dissection through a retrospective analysis of 59 patients, which demonstrated that fever occurred within the first 48 hours, and episodes of fever did not affect the patient's general clinical condition.
The present study showed that the fever after stent-graft in the patients with acute aortic dissection had same onset as fever secondary to the acute aortic dissection. In our study the onset of fever occurred within the initial 48 hours after interventional procedure (92.7%), in particular, 72.7% of fever occurred within 24 hours. These results indicated that the fever before and after stent-graft might have the same mechanism, such as thrombosis and cytokines, in patients with acute aortic dissection. The different time of onset of fever after stent could be associated with the different inflammatory reaction levels. However, the implantation of stent accelerates the fever due to the mechanism. Shimada et al (7) investigated the duration of fever associated with acute aortic dissection through a retrospective study of 57 patients, who were treated medically rather than surgically and judged to be free of infection, which showed that the mean duration of fever was 15.9 ± 11days. However, the result of the present study suggested that the duration of fever after stent-graft was generally shorter than 7 days. Shimada et al reported that there was a negative correlation between the false lumen reduction ratio and the duration of fever in patients with acute aortic dissection, with less reduction in false lumen size seen in patients with fever for longer periods of time. Stent-graft could cover the false lumen and accelerate the thrombosis and resolution (10) , which could be the mechanism for the shorter duration of fever after stentgraft. With our current limited data and the results of Shimada et al study, we could only speculate the possibility of association of the size of false lumen and the characteristics of fever after stent-graft, which should be proved by further study.
In contrast to Stanford type A acute aortic dissections, which requires emergency surgical therapy, Stanford B are treated traditionally mainly medically rather than surgically (1) . In recent decades the percutaneous endovascular stent-graft by transfemoral catheter technique has been introduced as a potential alternative to aortic repair in type B acute aortic dissection, which could reduce the risk of rupture or progressive dissection of aortic (3). However, there is a controversy as to the exact time of stent-graft after the onset of acute aortic dissection. Several factors influence the intervention time, such as the general condition of the patient and the risk of rupture and progressive dissection. The fever before procedure is a notable factor for normal interventional treatment, which could indicate a possibility of infection and delay the intervention. Fever is a common symptom in patients with acute aortic dissection, thus it is important to identify the influence of fever before procedure on the interventional treatment. In the present study, over 20% patients had fever before the stent-graft, and the fever before stent-graft was not associated with the occurrence and duration of fever after the stent-graft. In the present study the infection-related fever had been excluded, thus those results suggested that fever due to inflammation in patients with acute aortic dissection was not the contraindication of stent-graft. Furthermore, the patients in this study had no vascular events including operation, re-stent and death during hospitalization, thus there was no difference in short-time prognosis of vascular events between patients with fever on the first day and those on the second day after stent-graft implantation. The long-time prognosis should be investigated by a follow-up study.
In summary, this study analyzed the characteristics of fever associated with inflammation in acute aortic dissection after percutaneous endovascular stent-graft, and indicated that the beginning time of fever occurred within the initial 48 hours after interventional procedure, and the duration of fever after stent-graft was generally shorter than 7 days, the fever before stent-graft was not associated with the occurrence and duration of fever after the stent-graft. The results of this study could provide important reference information for the evaluation of fever before and after interventional treatment in patients with acute aortic dissection.
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